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Introduction

Baked whole apples have always been considered a
pleasant and delicious article of food, yet

they are a

relatively new item to be Included in the list of articles
canned by the commercial packer.

Their appearance as a com¬

mercial item and their possible increasing scarcity in home
cooking may be due to the fact that today the American woman
spends less time in the kitchen.

Such a tedious and time

consuming procedure as baking is avoided, if possible.

Since

less baking in the home is done now than was done a few years
ago, the commercial packer may find an available outlet for
canned baked apples.
A baked apple may be specifically defined as a whole
apple which has been prepared by coring, but not peeling,
and cooked by baking in a suitable manner in an oven.

A

broader definition would Include the whole apple which has
been glazed, that is, cooked in water or syrup and usually
placed in an oven for a few minutes.

The term "baked apple"

probably originated when apples were actually baked.

Present

day chefs and cooks in restaurants and cafeterias, and even
the housewife in her kitchen, are apt to us? the latter
modification.

A "glazed apple" is to all intents and purposes

no different than a "baked apple"; it looks and tastes the
same; it may he even better in quality.

Several modifications
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of the glazing procedure are possible, but in general, a
cored but unpeeled apple is cooked thoroughly in a syrup in
such a manner as to keep it Intact and attractive in appear¬
ance*
The original purpose of this experimental investigation
was to determine the best methods of baking apples, the most
suitable varieties for baking, and the technical methods
most suitable for canning this product*

As the investigation

proceded, it was extended to include a study of the glazing
or syrup-cook method and a comparison of the relative merits
of the two methods*

In the main, technical procedures were

investigated, but the nutritive value, especially vitamin 0
retention was also ascertained*

Review of Literature

Relatively few sources of information were found in the
literature*

Cahalin (1930), states that baked apples were

successfully canned and marketed by a California packer in .
1929*

The apples were pan-baked in a large, revolving oven-

heated with g&s*

The baking required 45 to 60 minutes and

the capacity of the oven was 1600 apples.

Verities used

were Newtown Pippin, Winesap and Rome Beauty.

One of the
apple

patented features of the procedure was placing each in a
parchment paper cup before packing*

The cans were filled

with syrup, exhausted and sterilized In the usual manner*
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Bitting (1937) states that baked apples have been packed
commercially but that the care in prepara tion was too in¬
volved to make them profitable.

The apples were baked in a

moderately hot oven until about twothirds done, then placed
in parchment paper wrappers and syrup added to the apples in
the cans.

Exhausting and a 12 minute cook completed the method.

This method is similar to the one previously described.

Notice

was taken of the fact that the use of the parchment paper
wrappers is limited by patent.
In A Complete Course in Canning (1924), it is stated that
apples for baking should be so selected that there are four
or five to a No. 3 can.

The red-skinned varieties are preferred

for appearance.

The apples are baked until two-thirds done,

then placed in

cans, water added, the cans are sealed,

and processed for six minutes.
Although numerous recipes for either method are avail¬
able, the only discussion of glazing or syrup-cook method
was found in an extension bulletin written by Child and
Brand (1937).

The writers state that

really bake apples.

few commercial concerns

Tests of varieties cooked by commercial

methods produced products that were superior in appearance
and color and equal in flavor to those prepared by the ordinary
oven method.

They recommend a glazing method which is in

many respects similar to the commercial method of baking in
syrup in the oven except that the apples are cooked on top
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of the stove in a sugar syrup*

The writers of this bulletin

made no reference to commercial canning of apples.
Brief mention is made by Prescott and Proctor (1937)
of commercially canned baked apples.

"The canning of whole

apples as ‘baked apples1 , whereby the whole apple, except
the core which is removed, is oooked in a sugar syrup without
removing the skin, has been successfully accomplished by a
Hew England manufacturer.*

No details were given.

This,

without doubt, refers to the syrup-cook or glazing method*
No reference ms found in the literature on the nutri¬
tive value or vitamin oontent of commercially canned baked
or glazed apples.

However, this is not surprising for such

a relatively new product.

The vitamin 0 content of apples

and apple products is extremely variable.

Smith and Fellers

(1934) and Todhunter (1936) have shown that the vitamin C
content of fresh raw apples varies with the variety.

The

vitamin 0 retention of apples held in storage varies with
the variety and the time and temperature of storage, accorcfeing to Fellers, Cleveland and Clague (1933) and Todhunter (1936).
In apple sauce the method seems to be the modifying factor,
the unstrained type having 75 percent vitamin C retention as
compared to 68 percent in the strained type, according to
Curran, Tressler and King (1937).

In canned apples the pre¬

treatment is important: apples which have been in a weak
brine solution a sufficient length of time to exhaust the
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oxygen from the tissues retain almost all of their vitamin C,
according to Kohman (1937).

Curran, Tressler and King (1937)

state that in baking apples there is an 80 percent loss of
vitamin C or ascorbic acid.

The limiting factors in all

these cases are variety and the occurrence or prevention of
oxidation.

Experimental Study

Plan of Investigation

In making a technical Investigation of this nature, it
is necessary to consider each step individually as a unit
operation.

However, it is not easy to separate the integral

parts of such a procedure as canning because of the close
relationship and mutual dependence of many of the steps.
Consider the canning of fruit.

The prepared fruit is placed

in the cans, syrup is usually added, the cans are exhausted,
sealed, processed and cooled.

In canning baked apples, an

extra preliminary step, the baking of the apples, is included.
A technical study of this problem involves the study of
baking and glazing methods, a comparison of the two methods,
the use of various sugars, the methods of canning, the type
and size of can, and the processing neoessary to insure
commercial sterilization.

In addition, a study of the suita¬

bility of several important varieties for baking and glazing.

an

attempt to determine the characteristics of a suitable

apple and the development of a scoring method for judging
the relative quality of canned baked or canned glazed apples
are included.

An estimation of the proximate composition of

canned baked apples and canned glazed apples and the determina¬
tion of the vitamin 0 content of these products comprise the
nutritive aspects of this problem.

Details of Manufacture

Choice and Preparation of Apples

Apples are available in various sizes, described by
the diameter of the apples.
apples is

inches.

A common size for fancy graded

It was found that two of these 2$

inch apples when cooked would fit into the ordinary No. 2 can.
For this reason apples of this size were used throughout the
experiment.
tin cans.

Most of the baked apples were packed in No. 2
Baldwin apples are a variety common to N8W England

and are also considered of good quality for cooking.

They

were used extensively in this investigation and were obtained
from the college cold storage plant.
The apples used were first washed in water to remove
dirt and traces of spray residue.

They were pot peeled, but

the core was removed by cutting into the blossom or stem end

with a coring knife and Baking a center circular cut just
sufficient in size to remove the core.

An ordinary paring

knife was used to score the apples just at right angles to
the axis from which the core was removed.

This method was

found to be more satisfactory in preventing the skin from
bursting when the apple was cooked than removing the peel from
one end of the apple.

Preliminary trials also indicated that

as well as being an easier way of preparation, straight cor¬
ing all the way thru resulted in an attractive apple,uniform¬
ly cooked.

Apples with the core removed only from the

blossom end did not bake or cook evenly, nor did they appear
as attractive.

Also, it waB found that completely cored

apples packed better after baking.

Therefore, it was decided

that all apples would be cored comoletelv.

Immediately

upon coring and scoring, the apples were placed in a dilute
brine solution until ready for use.

Of course, they were

rinsed thoroughly in clean water immediately before use.

Baking

A small gas heated oven was used for the experimental
baking studies.

Preliminary trials were made using this

gas oven and also a similar type electric oven.

It was

found that although the controls on both of these ovens were
inaccurate, the temperature was more uniform and steady on

the gas heated oven.

Further trial showed that by use of a

calibrated copper-constantin thermocouple and a potentiometer,
and the use of the oven control of the gas oven merely to
increase or decrease the heat, that the temperature could be
maintained quite accurately and uniformly at a desired level.
A flat shallow pan was used as a receptacle in which to
place thft apples for baking.

It is realized that in com¬

mercial work an oven of the type used in large bakeries
for pastry, heated with gas or oil, or a specially designed
oven would be used.

However, it was found that the laboratory

equipment was satisfactory for experimental work.
Upon study of the methods in use by chefs or in use in
the home, it was evident that there are several ways in which
apples may be baked.

The simplest and most direct method

of baking consists of placing the prepared apples on the
pan and placing in the oven for a sufficient length of time
at a suitable temperature.

Ordinarily, the core space of

each apple is filled with sugar.

Another method is to place

the fruit in a slightly deeper pan which can be covered.
A third is to place a small amount of water in the pan with
the apples.

**ere, the sugar and water soon form a syrup.

After considering these methods, it was decided to
determine first if it was necessary to add sugar to the core
space in plain baking.
was questioned.

This ±8 an extra step, and its value

A series of apples were baked as follows:
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1.

Baked plain on flat pan in oven.

No sugar added to

core space.
2.

Same except core space filled with sugar*

3.

Apple8 soaked in 50 degree syrup for three hours
previous to baking.

No sugar added to core space.

The apples used were Baldwins, basing was in the gas oven
at 350° If. until done.

In all groups, two apples were

placed in a can, and the can then filled with a 50 degree
syrup, sealed and processed.

Upon opening the cans, it was

found that there was practically no difference in the quality
of the apples.

Preference by a group of people examining the

apples on basis of taste, flavor and quality was Nos. 3, 1,
and 2, but the majority stated that there was not much difference.
The apples treated as in No. 2 were slightly underdone (all
apples were baked the same length of time) and had a slightly
caramelized taste.

This would seem to Indicate that for

canning purposes, method No. 2 is not suitable.

Method No. 3

is not economical as to time required, and although it gives
slightly better results than No. 1, the difference is not
enough to warrant its recommendation.

Apples cooked by method

No. 1 were the most cooked and tender of all; it is therefore
suitable for preparation of apples for canning, since sugar
syrup is added to the produwt when canned.

The customary

procedure of adding sugar to the core space, as in method No.
2, is of value if the apples are to be served immediately.

<
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not canned.

In this case, the sugar aids the apples in the

retention of shape.
It wan next decided to determine the comparative merits
of baking without sugar in the core space as found suitable
for canning procedures, with certain modifications.

Tests

were run as follows:
1.

Baked plain.

Ho sugar in core space.

2.

Same as above, with 2 ounces of water for each
apple placed in bottom of pan.

Cover placed over

pan.
3.

Same as Ho. 2 except that 50 degr e syrup aeded
Instead of water.

Baldwin apples, prepared as reooramended, were used.

Aft er

baking sufficiently in the gas oven, the apples were placed
in cans, 50 decree syrup added anu the oans sealed and pro¬
cessed.

Upon examination it was found that apples baked by

methods Ho. 2 and Ho. 3 were of equivalent quality and were
slightly superior to those baked by method Ho. 1.

Yet, for

a rapid, practical procedure. Ho. 1 is superior since it is
less complicated and requires less time.

Consider the time

required in each case;
1.

350 degrees F. for 45 minutes.

2.

350 degrees F. for 90 minutes.

3.

350 degrees F. for 60 minutes.

When simplicity and rapidity are considered, method No. 1 is

superior.

Again, If it were a question of preparing baked

apples to be served shortly after baking, either method No. 2
or No. 3 would be worth the extra time, and that is perhaps
why they are used commercially, as in restaurants.

Yet, since

syrup is to be added when the apples are canned, and because
it is the least complicated and most rapid method. No. 1 is
believed more satisfactory as an integral step in the canning
procedure.
In order to determine the various times and temperatures
required to bake the apples, tests were made, baking the
apples on the shallow pan, uncovered and without the addition
of any water or sugar.

The apples should not be completely

cooked as they are subjected to further heat treatment when
processing.

The following times and temperatures were found

to bake the apples to the desired degree:
1.

1 hour at 300 degrees F.

2.

45 minutes at 350 degrees F#

3.

30 minutes at 400 degrees F.

These times and temperatures are intended to be general, not
specific.

The size of the apple, the size of the core space,

the number of apples in the oven, as well as the variety of
apple and its ripeness are factors which may make a departure
from these timeB and temperatures desirable.

It was found

that 45 minutes at 350 degrees F. was better suited for
experimental work than either the lower or the higher tempera¬
tures.
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In order to determine the finishing point of baking, it
was necessary to open the oven and prod the apple with a
spoon.

The apples done sufficiently retained their shape,

werejtender, yet not too soft or too firm, and were not
overbaked on the surface.

An attempt was made to measure

the degree of baking by the resistance of the apple to pressure;
this resistance is measured in grams.

Representative apples

were cut in half by cutting parallel to the core space; in
this manner four flat center surfaces of the apple were exposed.
The plunger of a jellometer was then pressed against this
surface, and the tenderness determined as in testing jelly,
i. e. when the plunger broke through the surface.
were too variable to be of any practical use.

The results

For this reason

the rapid practical method of prodding the apples to determine
extent of cooking was used in all later work.
Having thus simplified baking procedure as much as
possible, further trials were made to determine if apples
could be baked in the can.

Two apples, Baldwin, prepared as

recommended, were placed in a No. 2 can.

The can was then

placed in the oven for 45 minutes at 350° F.

Upon removal

from the oven, 50 degree syrup was poured over the apples and
the can sealed and processed.

Upon opening it was found that

the apple on the bottom of the can was broken and had lost
its shape.

It was overcooked on the outside and insufficiently

cooked near the center.

The apple on top retained its shape
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yet was Inferior in color and lacked the gloss of apples
baked and then canned.

Further obvious disadvantages are

mechanical: the extra handling of the tin can, and the possible
strain on can seams when exposed to the heat of the oven.
As a variation of this procedure, raw Baldwin apples,
prepared as recommended, were placed in

cans.

Hot 50 degree

syrup was added, the cans exhausted in a boiling water bath
7 minutes and sealed.
213° F.

One can was processed 35 minutes at

Another can was processed in a retort at 10 pounds

steam pressure (240° F.) for 20 minutes.

When opened and

examined the apples had a musty off-flavor in both c; ns.

A

slight dlBcoloratioh, perhaps due to heat, was evident, and
the cans were etched inside.

As a result of these trials,

then, it was found that baking apples in the can, either
before or after sealing, is not a practical procedure.
As a result of these experiments, it is believed that
apples which are to be canned are best baked by placing in
an oven without the addition of any sugar, water, or syrup.

Olaslng or Syrup-cooking

Zn discussing the modifications in baking apples, it
was shown that it is possible to add water or syrup to the
bottom of the pan in which the apples are baked and also to
cover the pan.

Such a procedure is very similar to cooking

the apples in syrup in a pan or kettle; the only difference
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is that cooking in the oven takes longer and perhaps a little
of it is done by direot heat.

If however, apples are to be

cooked in a covered pan with syrup, it would seem to be
more logical to apply the heat as efficiently as possible and
to cook with a flame or in a steam kettle rather than in an
oven.

The glazing method as practised commonly in restaurants

is such a logical step

applied to practical use.

In order

to test efficiency of *his method, test were made on Baldwin
apples prepared ae recommended, as follows:
1.

Cooked in water 8 minutes.

2.

Cooked in 50 degree syrup 8 minutes.

3.

Cooked in water 6 minutes, baked 10 minutes at
350 degrees F.

4.

Cooked In 50 degree syrup 6 minutes, baked 10
minutes at 350 degrees F.

A small covered pan, heated by a gas burner, was used in
these trials.

After cooking as indicated in each case, the

apples were placed in cans, filled with hot 50 degree syrup ,
sealed and processed.

Upon opening the cans and examining

the apples, it was found that all apples were of good quality.
Hos. 4 and 2 were a little better th? n Nos. 3 and 1, and some
judges claimed a slight preference for Ho. 4.

This experiment

then, showed that apples cooked in sugar syrup were better
than those cooked in water, and that the extra step of baking
aftter cooking in syrup made little, if any, difference.

Apples
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oooked in syrup retained their flavor and color well, and
were of excellent quality when examined after canning.
The glazing method, then, consists of cooking apples,
prepared as previously recommended, in a syrup until they are
of the desired degree of tenderness.

In experimental work,

heref a medium size saucepan was heated over a *?as

flame.

It was found that cooking was accomplished a little more
rapidly and also that there was less loss of the syrup through
evaporation, if the pan was covered.

A series of trials was

made to determine the correct degree of syrup to use.

Sixty,

fifty and forty degree syrups, and water alone, were used.
It was found that apples oooked in water alone lost their
shape and fell apart before they could be oooked sufficiently
for the experiment.

In the syrups there was no practical

difference, the apples retained their shape well and had a
good flavor.
Further experimentation with the syrup-cook method showed
that but one trouble is likely to occur.

If carelessly

handled while cooking, the skin might separate from the body :
of the apple.

In general, no set rule can be given for the

time required for treating; it varies from 5 to 15 minutes.
The number of apples, degree of maturity, time held in storage,
and - variety

^used are all factors causing variation.
The glazing method is economical as concerns time,
requires relatively simple equipment, gives excellent results.

/
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and eliminates the necessity of an exhausting period before
sealing*

Comparison of Baking, Glazing and Modifications

As two important methods and their modifications are
possible in preparing whole apples for canning, an evaluation
of the relative merits of these methods is necessary*

A

number of apples as nearly uniform as possible were prepared*
After cooking by the methods used the apples were canned by
the same procedure so that any difference in quality in the
apples would be due to cooking methods UBed*

The methods

used were glazing, baking plain, baking with water in a
covered pan, baking with syrup in a covered pan*

The glazing

ana plain baking methods have already been described.

In

baking with the addition of water or syrup, iwo ounces of
water or syrup were placed in the r>an and the pan was covered*
The methods and the times required for heading were as follows:
1.

Glazing - 50 degree syrup in pan, 6 minutes boiling.

2*

Baked - with added water in covered pan, 90 minutes
at 350 degrees F.

3.

Baked - with added 50 degree syrup in a covered pan,
60 minutes at 350 degrees F.

4.

Baked - plain, uncovered pan, 45 minutes at 350
degrees F.
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When judged for quality, it was found that the glared
apples r*erc definitely superior to all others*

Baited with

water in covered pan, bilked with syrup in covered pan, and
plain b=ked followed in that order.

The plain baked apples

were of high quality and an excellent product.

In comparison

with the attractive glared ap. les, however, those baked apples
had a dull appearance*
apples was superior*

The flavor and texture of the glazed
The other two methods resulted in

products that were not quite as good as t.-e glazed apples*
The time required in each case was excessive; adding the
water or syrup is an extra step, and the baking is more
lengthy than practical*

In consideration of these faesa,

it was decided that the glazing method and the plain baking
method would oe the two representative methods used in further
work*
i

Use of 8yrupa and Sugars

Host conimercially canned fruit is packed in a syrup*
A study wae therefore made of the use of syrup in canning
baked apples.

This included a comparison of the canning of

baked apples without syrup and the canning with syrup.

The

regular sealing machine and a vacuum sealing machine were
used*

Baldwin apples, prepared in the customary manner and

baked for 45 minutes at 35u°l\ in the gas oven, we re used.
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The samples were treated as follows:
Oan No. 1.

No syrup, apples cooled to room temperature,
vacuum sealed.

Can No. 8.

50 degree syrup added at room temperature,
vacuum sealed, machine set with 18-^ inches
vacuum in sealing chamber*

Can No. 3.

No syrup, cans sealed immediately after
filling with hot apples.

Can No. 4.

Bolling 50 degree sucrose syrup added.

Cans

sealed hot immediately after filling.
The results obtained showed conclusively that it is
better to use a syrup.

Apples in cans to which no syrup had

been added were of poor quality when examined.

Those to which

the syrup had been addea were of distinctly better quality
and of definitely more attractive appearance.

Tabulated

results are:
No. 1

Degree syrup added

none

Degree syrup when examined
Vacuum

20 "

No. 2

to
.
o
szs

Can

NO, 4

none

50

36*

13

37

17*"

13'"

n*B

SO

Headspace
Condition of can inside
Quality of apples

very si,
etched
poor

no change
good

rusty &
etched
poor

no
change
excelled
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In considering the above results for the best procedure,
it should be noticed th*:t even if syrup is added, the vacuum
machine necessitates the

use of cold syrup.

This is a

decided disadvantage since the heat in the apples and syrup
is lost and must be replaced by additional heat when the cans
are processed.

With the regular sealing machine the cooling

of the hot contents after sealing results in a partial
vacuum.

When the contents cool before sealing a lower vacuum

results than when the can is sealed hot.

The use of syrup

was found to be better than none whether the vacuum sealing
or the regular sealing machine was used.

A headspace of

approximately one-half inch is considered desirable.

Having

found that the procedure of adding hot syrup to the hot apples
in the can showed possibilities, representative lots of baked
apples were so treated in a further study.

It was found that

oven-baked apples had a tendency to rise in the cans when
the syrWp was addea.

This caused spilling of the syrup when

the cans were sealed and resulted in a less attractive pack.
In an attempt to remedy this, cans of baked apples were filled
with hot syrup and exhausted for 5, 15, 20 and 30 minutes
respectively in a water bath.

The apples in the can exhausted

for 5 minutes did not sink at all; those at 15 minutes sank
slightly; those at 20 minutes sank considerably; and those
at 30 minutes sank almost entirely to the level of the syrup.
As a result of these observations it was concluded that this
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extra step of exhausting was not suitable for commercial
procedures.
This defect was not encountered in the gla2e& apples.
Apples which had been glazed sank completely in the syrup*
It was found that fresh syrup could be added to the glazed
app&es after they had been put in the can,or the ayrup in
which they had been cooked could be used.

The latter,

of

course, is less expensive and saves the cost of extra syrup.
However, care must be taken that the syrup is free from
pieces of apple and th.t it is not discolored or otherwise
unsuitable#
The syrups used in the previous trials contained 50
percent sucrose.
Sixty, fifty and forty degree sucrose syrups were
added to separate cans of baked Baldwin apples.
were sealed, processed and examined.

The cans

All syrups were judged

satisfactory; personal tastes would govern the choice of
syrup strength.

In general, persons examining the aoples

preferred less sweet syrups; the 40 degree syrup tested only
about 30 degrees in the cutout test.
Varying percentages of honey were added to sucrose and
wauer to make a 50 degree syrup.

The honey used was a strongly

flavored type, testing 81 degrees on the refractometer.
syrups were made up as follows:
Ho. 1.

Control

50 degree sucrose syrup

The

31

No. 3*
So. 3.

honey

2^inarts honey (81 degrees)
97$ parte sucrose syrup (50 degrees)

5$ honey

1 part honey
19 parts sucrose syrup

No. 4.

10$ honey

1 part honey
9 parts sucrose syrup

A number of Baldwin apples were baked 45 minutes at 350° F.
in the gas oven and two were placed in each of four cans.
Hot syrups, as prepared above,were added to these apples; the
four cans were sealed and processed for 13 minutes at 212° F.
After storage for a week, the apples were examined by several people
for judgment of flavor.
preferred the control.

A few persons who did not like honey
Host people liked the honey flavor,

and the majority preferred the apoles to which had been added
the 5 percent honey in sucrose syrup.

The 2^ percent honey

in sucrose syrup was also preferred*but the 10 percent honey
in sucrose was too strong for everyone.
A similar experiment was tried using dextrose and sucrose
syrups in varying proportions to make a 50 degree final syrup.
They were wide up as follows:
No. 1.* Control

all sucrose syrup, 50 degrees

No. 2.

10$ dextrose

1 part dextrose syrup 50 degrees
9 parts sucrose syrup 50 degrees

No. 3.

20> dextrose

1 part dextrose syrup
4 parts sucrose syrup

No. 4.

30$ dextrose

3 parts dextrose syrup
7 parts sucrose syrup

Baked Baldwin apples, were used,

^he hot apples were placed

and.
in the oanp with hot syrup, the cans sealed and processed.
that
On examination, it was found the 50 degree syrup containing
20 percent dextrose was preferred by most people; that con¬
taining 10 percent dextrose was next.

The syrup with 30

percent dextrose was too harsh in flavor.
only 75 percent as sweet as sucrose.

Dextrose is

Naturally, the flavor

of the apple is less marked by dextrose when used in low
concentrations.
Another experiment was made to test the suitability of
brown sugar.

50 degree syrups were made up as follows:

No. 1.

Control

refined cane sugar syrup,
50 degrees

No. 2.

16^ brown sugar

5 parts regular sugar syrup
50 degrees
1 part brown sugar syrup,
50 degrees.

No. 3.

25 io brown sugar

3 parts regular sugar syrup
50 degrees
1 part brown sugar syrup,
50 degrees

No. 4.

50^ brown sugar

1 part regular sugar syrup
1 part brown sugar syrup

Bakea Baldwin apples were canned with these syrups.

The

judges all pref ered the control; also the flavor was inoreas
ingly
tent.

objectionable with the increasing brown sugar con¬
Appearance was poor in the apples and syrups contain¬

ing brown sugar.
It was concluded as a result of the above experimental

to

work that syrup added canned baked or glazed apples has a
dual function.

It serves to make possible a good pack by

acting as a medium in which the fruit can retain its natural
flavors and good quality.

Secondly, it aids in the prepara¬

tion of a wholesome product.since the addition of hot syrup
to the hot appleB immediately before sealing and processing
insures a commercially sterile pack.

It is further concluded

that honey and dextrose may be incorporated in a sucrose syrup
provided that the percentages used are such as not to mask or
alter the delicate flavor of the apples.

Type of Container

Containers in use for canning are of two main types,
glass and tin.

The tin may be sub-divided into plain tin,

single enamel, double enamel and special enamels.

Preliminary

trials indicated that it would be difficult to can whole
baked or glazed apples in the customary Atlas type glass jar.
In the first place, the constriction or narrowness of the
mouth of the jar make6 it difficult, if not impossible, to
remove the intact apple from the jar.
of jar would be required.

Hence a special type

Secondly, unless a great deal of

care is taken, canned, whole, baked or glazed apples are not
attractive looking; they have a tendency to spread or flatten
and sink in the container, and particles of the apple are
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like ly to be visible in the syrup.

Even if a special type

glass container were used9 its value would be questionable
when the obvious merits of a tin container are considered.
The tin container is obtainable in suitable size and has no
narrrowlng at the mouth. so that the apples can be removed
with ease.

An ordinary No. 2 can will hold two apples of

2^ to 3 inches in diameter.
into a No, 2 tall can.

Three or four apples will fit

Since nothing is gained by being

able to see the whole bakea or glazed apples, tin containers
are at no disadvantage.
Various types of containers were examined for suitability
as containers for glazed or baked apples;
No. 1.

Plain tin (No. 2)

No. 2.

Single enamel (No. 2)

No. 3.

Double enamel (Ho. 2)

No. 4.

Glass jar (32 ounces, special)

The glass jar used was a straight sided jar with a special
cover which permitted venting of expanded gases during pro¬
cessing.

It had no constriction at the mouth and the internal

diameter was approximately the same as that of a No. 2 can.
Four hot glazed Baldwin apples and a sufficient amount of
syrup were placed in the glass jar; it was processed 40
minutes at 212° F.

Two hot. glazed apples and sufficient

hot syrup to fill within ^ to ^ inch of the top were placed
in each can.

The cans were processed 12 minutes at 212° F.
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Upon examination it was found that the whole apples,while
in the glass jar^were not of particularly attractive appearanoe, being pressed together and filling the jar.

No differ¬

ences in taste, flavor, or quality were found, although all
containers had been stored for six weeks.
To test farther the time in which apples could be kept
in plain cans, baked Baldwin apples canned in syrup were
stored four months, then opened and examined.

No change

in quality or flavor had taken place.
Since plain tin cans wewe found satisfactory for Baldwin
apples, they were used.

It was found that after storage

however, certain varieties acquired a metallic taste and a
bluish purple discoloration if plain tin cans were used.

Upon

shifting to single enamel cans, these defects were avoided.
It can therefore be seen that a plain tin container can
be used if it is found by trial to be satisfactory for the
variety being canned; otherwise it is necessary to use a
suitable enamelled can.

Oans are also more suitable con¬

tainers than glass for the packing of glazed or baked apples,
because no advantage is gained by having the product visible,
and because much less time and care is necessary in processing
and cooling the oans.
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Processing Studies: Heat Penetration and Sterilization

Heat penetration in a can of baked apples was determined
by means of a calibrated thermocouple and potentiometer.

The

can was placed in a; water bath (212° F.) until the center of
the can reached the temperature of the water.

Table 1 shows

the average heat penetration curve for six No. 2 cans of
baked apples in syrup.

A similar study was made using a

email pressure oooker.

Here the control was not as accurate

as in the water bath.

However, upon the basis of more than

15 trials, a curve was plotted as shown in Table 2.
From these curves it can be seen that the higher the
temperature at which the can goes into the water bath or
retort, the more effective is the processing treatment.
Likewise, a delay in processing may result in an ineffective
sterilization if the temperature is too low and the time
insufficient.
It was found that if ordinary care was taken in placing
the apples in the cans, adding the hot syrup and scaling at
once, that the temperature of the can and contents never went
below 185° F. during this period.

Next, a series of cans

containing baked apples in syrup were processed 6, 12, 18,
24, and 30 minutes respectively in an open water bath at
212° F.

Upon examination after storing one week it was found

that all apples were of good quality and that there had been
no spoilage in any of the cans.

Three cans of glazed apples
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were then taken.

These were No. 2 cans, containing two

apples in 50 degree syrup, as in all these processing studies.
One can each of glazed and baked York apples received no
treatment, another pair received a 6 minute process at 240°F.
in the large retort.

All cans were placed in an incubation

room and £eld at an average temperature of 90° F. for one
month.
period.

No evidence of swelling was found during this storage
Upon examination the apples were all judged of good

quality and h; d no metallic taste, although plain tin was used.
Even though the unsterilized cans did not show any spoilage,
it is recommended that a boiling bath process of 12 minutes
be given to canned baked or glazed apples.
Bacteriological examinations of three cans of baked
apples and three cans of glazed apples, all processed 12
minutes at 212° F. were made.

No growth was found, on nutrient

agar plates incubated at room temperatures for seven days.

Factory Arrangement

A diagrammatic flow sheet for a plant canning baked or
glazed apples is presented in Table 3.

The practical as

well as technical benefits of many of the recommendations
previously made are evident in this diagram.

A practical

and efficient arrangement oould easily be made in a canning
plant.

It should be remembered that suitable plant arrange¬

ment as well as technical skill are necessary in producing
a high quality product.

Table 3.

Diagrammatic Flow Sheet for Plant
Canning Baked or Glazed Apples

Shipping

Receiving
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I

Lab e 11 i ng, Boxing

Inspection Tab les
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Cool mg
"ank
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Wa sh ing
anl/ar
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Water
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Inspect ion
and
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Machine
Kettles
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Economic Considerations

The canning methods shown best by this experimental
work allow the production of canned baked or glazed apples
of excellent quality which should have a receptive market*
Consumers of other canned fruits would certainly purchase
canned baked or glazed apples once they were acquainted with
the excellent quality of the product.

An important point

to be remembered is that a decreased amount of baking done
in the home of today means an increased market for canned
baked apples prepared in the canning plant.

Hotels, restaur¬

ants and other institutions might prove a good market also
for canned baked apples sold at a reasonable prioe.

With

potential markets such as these being available, the main
•is
economic consideration of the canner cost of production.
It is believed that by the use of procedure demonstrated
to be satisfactory in this experimental work, canning of baked
and especially glazed apples,could be accomplished at a
reasonable cost.

The equipment required, with the exception

of a suitable oven or perhaps the kettles for glazing, is
such as is found in any canning plant.

The raw apples used

can be obtained in quantity in most -sections of the country
in the autumn season.
they are not expensive.

Though good quality apples are required,
And since most apple varieties keep

well, production is not limited to a few weeks or more as is
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the case with certain other fruits; costs may therefore be
distributed over a longer period.
Choice of variety would be as important a cosideration
as suitable methods of manufacture.

This choice would be

influenced by location of cannery, transportation facilities,
and keeping quality as well as suitability for baking or
glazing.

Consideration of Apple Varieties

Choice of Varlsties

A study of the availability of leading apple varieties
was made.

Most market and governmental reports failed to

reveal any useful information concerning quantities of apples
of the various varieties.

A communication from the Internation¬

al Apple Association stated that it was difficult enough to
keep informed on storage holdings of all apples, and varieties
were disregarded.

A further search of statistical records

for any pertinent information revealed a list of the "Relative
Importance of Leading Varieties of Apples Unloaded at 12
Important Markets."

In part, this table is as follows in
«

decreasing order of quantity available;
Winesap
Baldwin
Mackintosh
Rhode I8land Greening
Yellow Newtown
Rome Beauty

Jonathan
Esopus(Spitzenburg)
York Imperial
Delicious
Gravenstein

Stayman Winesap
Northern Spy
Ben Davis
Winter Banana
Wealthy

-so
All but a few of thes* varieties listed were obtainable, in a
size suitable for use, at the college cold storage plant.

The

following available varieties were selected for trial:
Baldwin
Rhode Island Greening
Gravenstein
Winter Banana
Northern Spy
Home Beauty
Delicious
Yellow Newtown

York Imperial
Ben Davis
Tolman Sweet
Jonathan
Macintosh
King
Wealthy
Cortland

Procedures in Testing Varieties: Baking, Glazing

Though glazing was found to be the more satisfactory
procedure, it was recognized that baking has been and is a
more or less customary manner of preparing apples.

For this

reason, the several varieties were tested both for baking
quality and for glazing quality.

*he methods used were the

standard procedures developed earlier in this work, as follows:
Baking: Prepared apples were placed in a shallow un¬
covered pan, with nothing added, and baked in a gas oven.
Glazing:

Prepared apples were cooked in a sugar syrup

(50 degree unless otherwise stated) by boiling until done.
Further treatment:

the hot apples were placed in No. 2

cans, hot syrup added, the cans sealed, processed, cooled
and 8tored until ready for examination.
Table 4 indicates the time and temperature used in
baking^and the time and degree of syrup used in glazing,the
respective varieties of apples tested.

Table 4.
Comparison of Time Required to Bake
and Glaze Several Apple Varieties

Varietv

Baking
time
temp,
Fahr.
rain.
degrees

Glazing
time
degree
syrup
min.

Rhode Island Greening

60

350

9

48

Baldwin

45

350

6

55

Gravenstein

30

350

8

60

Winter Banana

55

350

12

52

Northern Spy

60

350

14

48

Rome Beauty

35

350

12

50

Delicious

45

350

18

55

Yellow Newtown

70

350

15

55

York Imperial

45

350

-15

48

Ben Davis

70

350

19

52

Tolman Sweet

65

350

11

49

Jonathan

40

350

9

54

Macintosh

40

350

12

50

King

45

350

9

50

Wealthy

30

350

9

50

Cortland

35

350

12

50
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It is evident that no one time and temperature for
baking, or time and degree of syrup in glazing, can be
applied to all varieties.

Each is an individual case.

Furthermore, it is believed that the degree of maturity of
the apple and the time held in storage would also cause a
variation in these factors.

were

The apples listed above based

or glazed in April after having been held in the college
cold storage plant since the fall*

Method of Examination and Judging: Score Sheet

An examination for judgment of quality must follow a
uniform procedure if it is to be valid for comparative pur¬
poses*

A score card. Table 5* for canned baked apples was

therefore devised to facilitate the judging and recording of
results.
In brief, the method of examining and judging was as
follows:

*he can was tested for vacuum by jneans of a small

punch gauge, then opened and the headspace measured.

The

contents of the can were emptied into an aluminum pan and
examined for color, appearance, retention of shape, consistency,
taste, flavor and oondition of the syrup. These characteristics
were used as a basis of judgment of quality.
data were also recorded:

The following

date packed, date examined, variety

packed, can size, can type, condition of can inside, drained
weight, weight of syrup, degree syrup used, refractometer

3/
Table 5.

QUALITY SC^RE SHEET - CANNED BALED APPLES
-•«
i

Sample number

»

|•
good
Color (according to variety)fair
noor
glossy
Skin (appearance of)
fair
dull
good
Retention of shape
fair
poor
tender
Consistency
firm, soft
hard, mushy
clear
Syrup
particles
nieces
good
Taste (sweetness)
fair
poor
good
Flavor
fair
poor

1
10-7
6-4
*
3-1
i
j
10-7
i
i
6-4
!
3-1
20-15
1
14-8
1
1
)
7-1 -j20-15
14-8
■
7-1
10-7 !
6-4
;
3-1 :
10-7
1
i
6-4
3-1
20-15
•
•
,
14-8
7-1

. ..

i

I
I
i
1
-t
1
i

i

-(.

!

i
i
i

i
i
i

!
!

TOTAL SCORE

-

—C.-.tq
1

Quality (good,

t
I

fair, poor)

i

!
i

Date packed

I

Variety pecked

I
)

i

Degree syrup added
Can size

•

Can type

j
1
i

Vacuum
Fill (or headspace)
Condition of' can (inside)
1

Drained wt.

(oz. )
i

Volume syrup (oz.)

!
•
•

Refractometer
..
.... -■■■— ..

"■■■■■

... *■''

i
.-«■-.-

I
Examiner
Date examined

!
•

!

\

f
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reading (present degree of syrup), and also the vacuum and
headspace.

The canned baked or glazed apples were examined

in groups of no more than six when possible,

^hree or four

people were asked to make the quality judgment according to
the score sheet.

Then as many more people as were available

at the time were asked to indicate their order of preference
for the samples examined.
The satisfactory use of a score sheet requires that the
person U6ing it be well qualified to judge the product.

Some

difficulty was found in evaluating numerically the three factors
having a perfect score of 20.

The score sheet could be

simplified by assigning an equal numerical range for all
factors.

However, not all these factors are of equal im¬

portance.

Those assigned higher values are more deserving

of their greater numerical contribution to the total score
or sum of all factors ratings.

Results of Variety Studies

There was an excellent correlation between the score
sheet, numerical rating of the product and the preferences
of a large number of tasters.

A study of preferences of

qualified judges and the score sheet ratings indicated that
the varieties could be listed as to quality and suitability
for baking.

This list is as follows:

Baldwin
Rhode Island Greening

excellent
tt
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Gravenstein
Northern Spy
York
Winter Banana
Rome
Delicious
Yellow Newtown
Ben Davis
Tolman Sweet
Jonathan
King
Macintosh
Wealthy
Cortland

excellent
n

good
H

»

tt
fair
M

il
it
ff

poor
H
H

Examination of this list shows that the five most suit¬
able varieties for canned or glazed apples are Baldwin,
Rhode Island Greening, Gravenstein, Northern Spy and York
Imperial*

These five varieties are among the leading types

available at important markets*

The Baldwin variety is most

suitable on the basis of abundance of supply and results of
experimental work;
apple.

it is an attractive red colored

Northern 8py is also an excellent red colored variety

and should be preferred to Rhode Island Greening and Graven¬
stein which do not have the desirable color qualities.

Pectin Content and Acidity in Relation to Suitability

In general, apples suitable for baking and glazing are
relatively high in pectin and acid.

A study of Table 6 shows

that some unsuitable apples are also relatively high in
pectin and acid content.

Table 6 therefore includes also the

main market season (which is an index of keeping quality),
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apple flesh characteristics and quality of the raw apple for
each of the several varieties listed.
The best apples for baking or glazing were of good keep¬
ing quality and had firm, crisp flesh, in addition to the
relatively high content of pectin and acid.

These varieties

are Baldwin, Rhode Island Greening, Gravenstein and Northern
Spy.
Pectin was determined by the alcohol precipitate method
as described in A. 0. A. 0. Methods of Analysis, (1935).

A

variation was made in that the pulp y/as boiled for a half
hour, cooled and then boiled for another half hour instead
of being heated continuously for an hour.

This variation

probably accounts for the higher percentages of pectin than
ordinarily obtained.

For the purpose of the table, however,

the results are of value because they show a comparison of
the relative amounts of pectin.
Acid was determined as malic by titration with &/10
NaOH using phenolphthalein as the indicator.

The information

as to market season and characteristics was taken from "A
Fruit and Vegetable Buying Guide for Consumers", by R. G.
Hill, (1937).
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Use of Additional Substances
Artificial Color

A moderate amount of red color on the skin of the apple
is desirable.

Especially is the appearance of the glased

apple enhanced when the skin Is of good color.

The natural

color often penetrates part of the flesh of the baked apple,
usually giving it an attractive pinkish tinge.

An excessively

red apple or russet variety will not act in this manner;
will turn an unattractive brownish color.

it

There often are

apples which are of excellent quality in every respect except
that of color*
color.

The apple itself or the variety may lack

In such cases the addition of a small amount of

certified red coloring solution has been found to give good
results.

From four to six drops, added to the baked or glased

apples in the can just before adding the syrup,gave excellent
results in trials with undercolored Baldwin apples.

Spices

Cinnamon has frequently been used in the baking of apples.
In considering the possible use of spices in canned baked or
glazed apples, it was decided to use oils or extracts.

The

use of the liquids rather than the powders gives more uniform
results.

Trials on the addition of spices were made as

follows:

Baldwin apples were glazed 11 minutes in a 40 degree
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syrup.

Two apples were placed in each can, the spicing liquids

and the syrups added, and the cans sealed, processed and cooled
in the customary manner.

The spices added were as follows:

Can No. 1.

6 drops pure oil cinnamon

Can No. 2.

6 drops pure oil clove

Can No. 3.

6 drops pure ginger extract

Can No. 4.

control no added spice

After storage for a week it was found that the spicing materials
had uniformly permeated the apples in the respective cans.
Also, a tetter retention of color and more attractive appear¬
ance were noticed in the cans to which spices had been added
than in the control.

It is quite probable that this was due

to the presence of spices.
A determination of preference was then made and it was
at once evident that some people liked spices and that others
did not.

Those disliking spices preferred No. 4, which had

an excellent natural apple flavor.

Those liking spices were

divided in their preferences, though more preferred No. 1
than either No. 2 or No. 3.

Acids

Apples of good suitability for canning after glazing or
baking were found to be relatively high in acid.

An ex¬

periment was conducted to determine whether or not the
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addition of small amounts of acid woulcfciraprove canned glazed
apples.

Trials were made as follows:

A number of Baldwin

apples were glazed and canned in the cutomary manner.

Solutions

of acid were added as follows:
Ho. 1

.35$ citric acid

Ho* 2*

*35$ tartaric acid

Ho* 3*

*35^ malic acid

Ho* 4.

*35$ ortho-phosphoric acid

Ho* 5*

Control, no acid added

Preliminary trials had indicated that an addition of between
•25 and *50$ would be best*

The percentages added were

based 6n the average weight of two apples, 350 grams*
Examining after one week18 storage, it was found that
the apples to which acid had been added were superior in
appearance and color to the control*

Examination for pre¬

ference by a number of people showed No. 4 to be preferred,
with Nos* 3 and 2 folowing closely in that order;

No. 1 was

considered a little flat, and No. 5, the control, was consid¬
ered definitely flat.

With one exceptioh, the people making

the examinations for preference stated that the addition of
acid made a noticeable Improvement in taste and flavdr*

Retention of Vitamin 0 in Canned
Baked and in Canned Glazed Apples

A consideration of baking and canning whole apples
indicates that any possible loss of vitamin C would most
likely take place during baking, and not when the apples were
in the can and covered with a syrup.

Since baking results

in a very slow expulsion of most of the air in the cells of
the apple, there is a likely opportunity for oxidation of
vitamin C in baked apples to take place.

Likewise, glazing

results in an expulsion of oxygen in the tissues of the apple

,

._

but since it is accomplished quicker than taking, it should
result in a greater vitamin C retention.
The vitamin C retention of canned baked apples was com¬
pared with that of canned glazed apples.

The dye titration

method, as modified by Fellers and Maclinn (1938) was used.
Sixteen varieties of apples were taken.

Two of each variety

were kept in cold storage, and one can of glazed and one
can of baked apples of each variety were prepared.

After

storage for three weeks vitamin C determinations were run
on the raw apples, the solid portion of the canned glazed
apples, and the solid portion of the baked apples.

Since

one gram of baked or glazed apples was not the equivalent of
on e gram of original apple taken due to a change in weight
in baking or glazing, the original weight and the drained
weight of the baked or glazed apples in each can were taken.
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From the ratio of these weights a factor was obtained.

Multi¬

plying the value obtained per gram of glazed or baked apple
by the respective factor, a comparative vitamin 0 was ob¬
tained.

The results are indicated in Table 7*

It is evident from the results expresed in Table 7 that
at least part of vitamin C can be accounted for in the syrup
in which the apples were canned.

That this assumption is

correct is shown by results as expressed in Table 8.
A series of determinations of vitrain C were next made
on the raw apple, the canned glazed apple, and the canned
baked apple of several varieties.

This data was used to

calculate the comparative retention of vitamin 0 in the
canned glazed and canned baked apples of the same variety.
In order to do this, the weights of the raw apples, used for
cooking, the total drained weight of the glazed or baked apples
and the weight of syrup in the can were recorded.

Calcula¬

tions of the amount of vitamin C lost were made as indicated
in Table 9.
It oan be seen that the average loss of vitamin 0 for
canned baked apples of five varietieswas 81.9 percent.

This

finding compares favorably with the 80 percent loss of vitamin
C in apples baked and not canned, as reported by Curran,
Tre88ler and King (1937) and shows that but little additional
loss of vitamin C occurs when baked apples are also canned.
Canned glazed apples have approximately 15 percent more

Table 7.
Ascorbic Acid Content of Raw Apple,
Solid Portion Glazed, Solid Portion Baked

Variety

Baldwin
R. I. Greening
Gravenstein
Northern Spy
York Imperial
Winter Banana
Rome Beauty
Delicious
Yellow Newtown
Ben Davis
Tolman Sweet
Jonathan
King
Macintosh
Wealthy
Cortland

Glazed
Raw
apple
apple solid
portion
mg/gram mg/gram
.06
.03
.02
.10
.03
.04
.03
.06
.04
.05
.05
.02
.05
.03
.03
.04

.01
.01
.00
.02
.01
.01
.00
.01
.01
.00
.00
,00
.00
.00
.00
.00

Per
original
gram
taken
mg/gram

Baked
apple
solid
portion
mg/gram

.03
.02
.01
.03
.01
.01
.00
.01
.01
.01
.00
.00
.00
.00
.00
.00

.01
.01
.00
.00
.01
.00
.00
.00
.01
.00
.00
.00
.01
.00
.00
.00

Per
original
gram
taken
mg/gram
.01
.01
.00
.00
.01
.00
.00
.00
.01
.00
.00
.00
.01
.00
.00
.00

Table 8.
Comparison of Vitamin C in Syrup and
Solid Portion of Canned Baked and
Glazed Apples

Variety

Ascorbic acid in
glazed apples
Syrup
Solid
portion
portion
rag/gram
mg/gram

Ascorbic acid in
baked apples
SOTS
Syrup
portion
portion
mg/gram
mg/gram

Baldwin

.01

.02

.01

.01

R.

.01

.01

.01

.00

Northern Spy

.02

.02

.00

.02

Delicious

.01

.00

.00

.01

I. Greening
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retention of vitamin 0 than canned baked apples.

The average

loss of vitamin 0 for canned glazed apples of five varieties
tested was 66.6 percent.

Baldwin and Northern Spy had losses

of only 39.1 percent and 50.0 percent respectively.

All

apples had been in cold storage for about six months prior to
glazing and canning; it is therefore probable that glazed apples
canned in the fall season would have a higher vitamin 0 content.

Estimated Proximate Composition of
Canned Baked or Glazed Apples

It is often desirable to know the proximate composition
of a food.

In the case of a fruit, of which there are several

varieties used, the proximate composition given is ordinarily
an average value for several varieties.

This is so with

apples, for it is well known that the varieties of apples
differ only a little in their compos!tioh.

Canned baked or

glazed apples when made from different varieties of apples
will likewise be slightly different in composition.
However, the average composition of canned baked or
glazed apple8 is similar to the average value for raw apples,
since only the form, and not the fundamental composition of
an apple, is changed in baking or glazing.

Syrup added to

canned baked apples modifies the composition only to the
extent of increasing the moisture and carbohydrates (sugar)
values.

Table 10, the estimated proximate analysis of canned

41

baked or glazed apples, was calculated with these facts in
mind*

Calculations were made using the average weight of

two apples,

350 grains^ and the average weight of 50 degree

sucrose syrup used in canning,

185 grams.

The values

of average composition of the raw apple are as given by
the U. S. Department of Agriculture (1931).
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Summary

1.

A detailed method for the canning of baked or glazed
apples Is presented.

2.

Though baking will result in a satisfacto'ry product,
glazing gives a more attractive and better tasting
apple and requires less time.

Apples may be glazed

inexpensively by the use of syrup and kettles whereas
baking necessitates the use of a more expensive equip¬
ment such as ovens.
3.

In glazing or baking, a syrup of not more than 40 degrees
Brix (40 percent sugar) is recommended, since a more
concentrated syrup masks the apple flavor and is con¬
sidered too sweet.

4.

The use of honey or dextrose in moderate amounts in
sucrose syrup used for canning baked or glazed apples
results in an attractive and well flavored product.
Five percent honey or 20 percent dextrose in sucrose
is

5.

recommended.

The use of enamelled cans prevents metallic off-flavors
or discoloration caused by the acid nature of the
product.

6.

If the cans are sealed when hot and processed for 12
minutes at 212° F., a sufficient margin of safety for
commercial sterilization is assured#

43—

7•

Varieties of apples found, suitable for canning after
baking or glazing are those which are relatively high
in pectin and acid content^ and are of general good
quality.

Baldwin, Rhode Island Greening, Gravenstein,

and Northern Spy are such varieties.

Baldwin and

Northern Spy are preferred because of their better color.
8.

Small amounts of certified color, spices, or acids may
be added to canned baked or glazed apples to improve
appearance and flavor.

Pure oil of cinnamon imparts a

pleasant taste and acids in the retention of original
color.

The addition of 0.35 percent ortho-phosphortc,

malic, or tartaric acid likewise aids in the retention
of color and has a distinctly beneficial effect on the
flavor of canned glazed apples.
9.

Canned glazed apples have a greater retention of vitamin
C than canned baked apples.

Much of the apparent loss

in both cases is due to dilution of the ascorbic acid
by the syrup.

If the amount of ascorbic acid present

in the syrup is considered, there is an average loss of
81.9 percent in canned baked apples and 68.6 percent in
canned glazed apples.

Canned glazed apples, therefore,

have approximately 15 percent greater retention of
original vitamin C than canned baked apples.
10.

As shown by experimental work, the canning of glazed
apples is a more nearly continuous process than the

44-

-

canning of oven-baked, apples.

Glazing also results in

a more attractive and better quality product than oven¬
baking as judged by large groups of qualified judges.
Glazing is, therefore, believed to be the more satis¬
factory procedure for the commercial production of
canned baked apples.
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